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B502   24/01/2010   CONSTRAIN Flight 7 
 
Sortie S8: Ice nucleation in super-cooled Stratocumulus or 
Altostratus 
 
Super-cooled Stratocumulus or Altostratus with cloud tops reaching -10°C or colder 
with the aim of studying heterogeneous ice nucleation. 
 
Weather 
Easterly airflow across the N.Sea 
 
Sortie location 
North sea, between approximately Aberdeen and Newcastle and to the east. 
 
Sortie summary 





1) Transit to operating area at best-range speed and altitude. 
2) Lidar run: Perform 10 min straight/level run approx 5000ft above top of the 
cloud layer of interest or 15000ft, whichever is higher. Identify cloud top 
height. Drop 1 sonde in the vicinity of expected mid-point of operating area. 
3) Cloud penetration runs: Descend into cloud and perform 10min 
straight/level runs at  range of altitudes, including just below cloud top (by ~1-
200ft), mid-cloud, just above cloud base and approx 500ft below cloudbase to 
sample precipitation falling out of cloud. 
4) Saw-tooth run: between 500ft above cloud top and 500ft below base of liquid 
cloud. This may sample either stratocumulus or the supercooled liquid layer of 
altostratus. 
5) If region of high precipitation observed during in-cloud runs, break-off and 
perform shorter runs (~3-5min duration) to penetrate it at range of altitudes. 
6) Profile ascent from 50ft amsl to 15000ft or 2000ft above cloud top of interest. 
7) Repeat 2) to 6) as time permits. 
8) Return transit at best range speed. 
 
Instrument requirements 
Lidar operated to identify cloud base. No varying integration time or changing the 
display. 
CVI in counterflow mode when in cloud, fixed cut-size. 
Nevzorov zeroed in clear air below the likely in-cloud operating altitude or as close as 
possible to the cloud top height of interest. 
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Location:North Sea/Scotland East Coast
 
Start   End
Time    Time     Event               Height (s)        Hdg Comments
----    ----     -----               ----------        --- --------
112446           startup             -.24 kft          244                      
112840           taxy                -.24 kft          056                      
113016           asp open            -.24 kft          061                      
113528           T/O                 -.25 kft          120 Prestwick            
121236  122224   Run 1               15.0 kft          025                      
122436  123543   Run 2               15.1 - 15.0 kft   194                      
123015           Sonde 1             15.0 kft          188                      
123612  124310   Profile 1           15.0 -  8.3 kft   228                      
124310  125317   Run 3                8.3 -  8.1 kft   013                      
125508  130608   Run 4                8.1 kft          190                      
130616  131631   Profile 2            8.1 - -.26 kft   190                      
130854           nevz zero            5.7 kft          025                      
131632  132123   Run 5               -.26 - -.27 kft   028                      
132729  133732   Run 6                8.1 kft          196                      
133738  133950   Profile 3            8.1 -  9.3 kft   191                      
133950  134104   Profile 4            9.3 -  8.6 kft   190                      
134245  135243   Run 7                8.7 -  8.1 kft   016                      
135430  140453   Run 8                8.6 kft          191                      
140508  141414   Profile 5            8.4 - -.25 kft   192                      
141414  141630   Run 9               -.25 - -.08 kft   029                      
142314  142621   Profile 5.0          8.6 -  7.0 kft   201 P5 all a sawtooth
142634  142812   Profile 5.1          7.1 -  8.7 kft   193            
142813  142948   Profile 5.2          8.7 -  7.0 kft   192                      
142948  143132   Profile 5.3          7.0 -  8.6 kft   191                      
143132  143321   Profile 5.4          8.6 -  7.0 kft   190                      
143321  143553   Profile 5.5          7.0 -  9.5 kft   190                      
143704  144010   Profile 6            9.3 -  7.8 kft   334                      
144010  145018   Run 10               7.8 -  7.5 kft   022                               
145227  150221   Run 11               7.5 kft          196                      
150320  150545   Profile 7.1          7.5 -  9.5 kft   298                      
150546  150758   Profile 7.2          9.5 -  7.5 kft   017                      
150759  151017   Profile 7.3          7.5 -  9.5 kft   015                      
151018  151139   Run 12               9.5 -  9.4 kft   014                      
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151140  151333   Profile 7.4          9.4 -  7.5 kft   015                      
151333  151743   Profile 7.5          7.5 - 11.6 kft   014                      
151822  151901   Profile 8           11.5 - 10.8 kft   068                      
151946  152447   Run 13              10.8 kft          198                      
152627  153127   Run 14              10.4 kft          002                                  
153326  153938   Run 15              10.5 kft          181                      
154147  154909   Run 16              10.5 - 10.4 kft   028                      
155156  155510   Profile 9.1         10.5 -  6.7 kft   200                      
155510  155906   Profile 9,2          6.7 -  9.5 kft   194                      
155906  160249   Profile 9.3          9.5 -  6.6 kft   190                      
160249  160634   Profile 9.4          6.6 -  9.8 kft   192                      
164228           Land                -.29 kft          303 prestwick            
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GPS 
Position 
(cloud type & amount in okras, weather , visibility , winds, sea 
state etc.) 
eg Cirrus 2/8. StratoCu 3/8. hazy, wind 240o/24kt s 
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Faults / Incidents Log 
 
Flight No. B502 





1. Nevz TWC only 
2. AVAPS RAID failure 
3. TWC dropped out at start and only revived towards the end of the flight 











MPDS –   
Satcom H –  
 
Post Flight - Turb Probe Water Traps 
 
1. Indicate Amount of Water:   a) Nil    b) 1-2 drops    c) ¼ full or more  d) Ice present 
2. Emptied by: 
3. Dried by: 
B502   24/01/2010 CONSTRAIN Flight 7 
 
Mission Scientist De-Brief 
 
1) Assessment of the flight 
Detailed study of altostratus layer over the N.Sea, associated with occluded frontal 
system. In E.North Sea, the altostratus layer overlay Stratocumulus and scuddy lower 
cloud. Altostratus top descended from around 12000ft over the coast to 8800ft in the 
operating area to the NE of 56.5N 0.0E. Sc top was around 6500ft, but both these 
cloud tops had some small scale variability. 
 
10min straight/level runs were flown in a racetrack pattern with the SW point close to 
the above datum point. 1st pair of racetrack legs at 8300/8100ft, followed by profile 
descent to 100ft to deice probes. Fluctuations seen in CDP droplet concentration, and 
changes in the relationship between Nevzorov TWC and JW LWC. Sometimes they 
were similar and others JW>Nevz.  
 
Next pair of legs at 8100ft then 8600ft. Northernmost point was coming under the 
higher band of cirriform cloud associated with the occlusion. This caused the object 
cloud layer to dissipate. Further 8600ft layer, followed by profile descent. Ice 
dendrites seen below the water cloud layer. Further profile descent to 100ft for deice. 
 
Climb back up to ~8600ft and the next leg then became a sawtooth between 7500ft 
and 9000ft to check vertical structure. Then two legs of the racetrack at 7500ft, in the 
gap between the two water cloud layers. Some regions of ice precip were noted 
between the layers but not extensive or high conc. 
 
Further sawtooth leg towards the N.end of track. In the final ascent, continued up to 
about 11500ft in order to sample a thin cloud layer above. Four 5-min legs were flown 
in this layer at about 10500ft. It was very thin compared to the main layer. Final 
sawtooth profile between 6500ft and 9500ft flown along the southbound racetrack leg 
to the region of the datum point. At this point, profile ascent to FL200 for return 
transit. Lidar again picked up the increase in cloud top height towards the coast.  
 
2) Weather conditions 
 
 
Fig.1 MSLP analysis at 12Z. 
 
 
Fig. 2 UK4 cloud layer forecast at 1400Z from 09Z. 
 
 
Fig.3. IR satellite image at 1730Z. Higher cirrus in northern N.Sea is further to the 
west than during the flight, but otherwise shows the general structure. 
 
 
Fig. 4. Cloud top height analysis form 1730Z IR image. 
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Date:24/01/2010 Operator: MAP DRS Time:09:30:00 DAU1 Time:same DAU2 Time:same AUX1 Time:same AUX2 Time:same 
    DAU2 Disk space?   
 CDP PCASP SPP-200 CIP-100 CIP-15 SID2+SID3 2DC 
Operated? Y Y Y Y Y y 
Pre-flight checks Ref V: 3.34 Vref (>7V): 5.38 El#1 V (>1): 0.6 El#1 V (>1): 3.2 Comms2?: y El#1 V (>1): -0.9 
 Data TX? Y Sample flow 1.15 El#32 V (>1): 2.7 El#32 V (>1): 3.53 Comms2?: Y El#32 V (>1): -1.1 
   Sheath flow 14.45 El#64 V (>1) 0.73 El#64 V (>1) 3.15     
   Spectra ok? N         
             
Just after take-off Are SAMPLE and RECORD buttons on PADS both green? Y 
Are all heaters on? (Check ammeters 
and CIP dummy box heater switch). Y 
 Are all PADS instruments enabled and updating? Y   
 
NOTE that CTRL+T will insert the current time where the cursor is as long as the cursor is a cursor and not a selected box. 
GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max D  Conc  
09:45:33   15          
09:47:10   20          
09:48:35   30          
09:51:29   40          
12:12:24 FL150   Noise        Start Run 1 
12:16:00             
12:20:00           0.03  
12:22:25            End of Run 
12:24:32            Start Run 2 
12:25:00           0.03  
12:27:00             
12:29:00           0.035  
12:35:00             
12:35:40            End of Run 
12:26:12 FL150           Start profile 1 
12:37:18 FL140            
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max D  Conc  
12:38:06 FL130            
12:39:10 FL120            
12:40:08 FL110            
12:41:06 FL100            
12:42:09 FL090            
12:43:18 FL083           End of Profile & Start Run 3 
12:45:00  1 15   0.0002  2 800 9 300  
12:47:00  5 15   0.0002  5 700 9 500  
12:49:00  6 15   0.0001  5 200 12 500  
12:51:00  25 25   0.0001  120 100 12 300  
12:53:19            End of Run 
             
12:55:08 FL081           Start Run 4 
12:56:00  15 25     300 200 12 200  
12:58:00  40 20   0.001  160 250 12 300  
13:00:00  20 14   0.0001  1 600 8 300  
13:02:00  10 14   0.0001  1 800 9 400  
13:04:00  30 10   0.0002  1 800 9 600  
13:06:07 FL081           End of Run & Start Profile 2 
13:07:12 FL070            
13:11:15 FL040 20 15   0.0001  20 200 1 1200  
13:12:05 FL030 1 30   0.0001  1  1   
13:13:17 FL020 1 10   0.0001  1 500 8 1  
13:14:27 FL010     0.0001       
13:16:29 100’           End of Profile & Start Run 5   
13:17:00      0.0001  1     
13:19:00      0.0008  1 700 1   
13:21:22            End of Run 
13:27:33            Start Run 6 
13:28:00      0.0002       
13:30:00  20 16   0.0001  1   100  
13:32:00  1 10   0.0001  1 800 9 100  
13:34:00  20 25   0.0001  150 400 1 100  
13:36:00  20 20   0.004  25 225 1 300  
13:37:35 FL081           End of Run 6 & Start Profile 3 
13:39:50 FL092            End of profile & Start Profile 4 
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max D  Conc  
13:40:55 FL086           End of Profile 
13:42:44 FL086           Start Run 7 
13:43:00  60 17   0.0001  1 800 9 500  
13:45:00  30 15   0.0001  9 800 9 500  
13:47:00  20 25   0.005  255 100 1 300  
13:51:00  0.1 30        1  
13:52:43  10 20        100  
13:54:30 FL086           Start Run 8 
13:55:00        3 800 9 100  
13:57:00  20 26     90 175 1 200  
13:59:00  25 24   0.001  90 300 1 500  
14:01:00  50 20   0.0001  15 800 1/9 800  
14:03:00  25 17   0.0001  1 800 9 500  
14:04:54 FL086           End of Run & Start Profile 5 
14:06:15 FL070     0.001  2 800 9 1  
14:08:10 FL050            
14:09:04 FL040 30 16   0.001  10 120 1 200  
14:10:04 FL030 15 16   0.0001  60 400 2 200  
14:11:07 FL020 10 17   0.0002  Runoff   20  
14:12:10 FL010     0.0001       
14:14:13 100’           End of Profile & Start Run 9 
14:15:00      0.001  10 600 1   
14:16:24 100’           End of Run 
14:23:14 FL086           Start Profile 5.0  
14:26:13 FL070 1 15   0.001  65 500 1 100 Start Profile 5.1 
14:28:07 FL086 30 17   0.0002  17 100 1 200 End of Profile & Start Profile 5.2 
14:29:45 FL070 20 35   0.0002  2 300 1 50 End of Profile & Start Profile 5.3 
14:30:58 FL080 20 14   0.0001     300  
14:31:29 FL086 50 15   0.0001     200 End of Profile & Start Profile 5.4 
14:33:16 FL070           End of Profile & Start Profile 5.5 
14:35:51 FL093           End of Profile  
14:37:01 FL093           Start profile 6 
14:38:46 FL075           End of Profile & Start Run 10  
14:40:00      0.0001  1 800 9   
14:42:00      0.0001  1     
14:44:00  1 15   0.0001  6 200 1/9 10  
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GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max D  Conc  
14:46:00      0.0006  14 800 1/9 1  
14:48:00      0.0006  1 800 1/9 100  
14:50:00             
14:50:10 FL075           End of Run 
14:52:25 FL075           Start Run 11 
14:53:00  5 20     14 75 12 200  
14:55:00  20 15   0.0001  9 75 12 200  
14:57:00      0.0001  2 75 1/9   
15:00:00      0.0001      SID 2 Failed 
15:02:31            End of Run 
15:03:20 FL075           Start Profile 7.1 
15:05:42 FL095           SID 2 OK Start Profile 7.2 
15:06:32 FL090 50 15   0.0001  1 800 9 600  
15:07:58 FL075 10 20   0.0001  2 800 1/9 200 End of Profile & Start profile 7.3 
15:09:36 FL090            
15:10:19 FL095           End Of Profile & Start Run 12 
15:11:34 FL095           End of Run & Start Profile 7.4 
15:12:54 FL085 30 24   0.0001  20 150 1 150  
15:13:33 FL075 20 13   0.0001  1 100 12 100 End Of Profile & Start Profile 7.5 
15:15:50 FL095     0.0001       
15:16:39 FL105 10 15        100  
15:17:38 FL115           End of Profile & Start Profile 7.6 
15:19:04 FL108           End of Profile 
15:19:44 FL108           Start Run 13 
15:20:00             
15:22:00             
15:24:44 FL108           End of Run  
15:26:00 FL103           Start Run 14 
15:31:17            End of Run 
15:33:28 FL105           Start Run 15 
15:34:00  11 16   0.0001     180  
15:36:00  2 14   0.0001     10  
15:38:00             
15:39:33 FL105           End of Run 
15:41:45 FL105           Start Run 16 
15:42:00             
FAAM  Cloud Physics Flight Log B502  
 
Version 2.2 created 14/04/09 Page 5 of 6 
 
GMT Height CDP PCASP SPP-
200 
CIP-100 2DC Habit CIP15 Comments 
  #/cc MVD #/cc MVD #/cc MVD #/L Max D  Conc  
15:44:00  1 14   0.0001     80  
15:46:00  12 14   0.0001     100  
15:48:00  8 17   0.0001  1 800 9 100  
15:49:08            End of Run 
15:51:54 FL104           Start Profile 9.1 
15:52:23 FL100            
15:53:16 FL090            
15:54:04 FL080            
15:54:59 FL070            
15:55:32 FL065           End of Profile 9.1 & Start Profile 9.2 
15:57:08 FL080 22 22        300  
15:58:20 FL090     0.0001       
15:59:07            End of Profile 9.2 & Start Profile 9.3 
16:00:55 FL080 10 14     1   100  
16:02:06 FL070            
16:02:49 FL065           End of Profile 9.3 & Start Profile 9.4 
16:04:43 FL080 1 15   0.0001       
16:05:57 FL090            
16:06:37 FL100           End of Profile 
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Post flight 
Instrument Diagnostics Brief report on instrument performance 
Vref:  PCASP (old) 
Flow:  
N/A 
El#1: -1.0 2DC 
El#32: -1.1 
 
Ref V: 4.9 PCASP 
SPP-200 Flow:  
 
CDP Laser V: 3.55  
FFSSP Ref V:  N/A 
SID 3 Laser V:   
Rack 
Equipment 
   
 
B502 - 24/01/10 Angela Dean 
In-Flight CO Calibrations 
Please log fluorescence cell temperature and pressure immediately following calibration.  
During warm cabin flights, temperature can reach 40°C.  During flight levels >FL020, cell 
pressure will drop (down to 5.9 at FL030) 
 
 Nominally 66 Hz/ppbv Nominally 34000 Hz Nominally 7.5 Torr Nominally 35 - 40 °C 
Time Flight level Sensitivity (Hz/ppbv) Background Count (Hz) Cell Pressure (Torr) Lamp Temp (°C) 
01/22/2010  
11:59:21 Previous Flight 65.041 33084.20 N/A N/A 
01/24/2010  
11:15:07 Pre-Flight/Gnd 65.618 33768.10 7.31 35.48  
01/24/2010  
11:55:40 19kft 65.581 33307.83 7.28 35.56  
01/24/2010  
13:29:47 8.1kft 65.515 33387.27 7.50 35.53  
01/24/2010  
14:17:11 -2.5kft 65.056 33346.54 7.54 35.55  
01/24/2010  
15:00:43 7.5kft 65.288 33365.57 7.52s 35.54  
01/24/2010  
15:51:40 10.5kft 65.227 33306.23 7.54 35.56  
      
      
      
      
      
      
Time Flight level Sensitivity (Hz/ppbv) Background Count (Hz) Cell Pressure (Torr) Lamp Temp (°C) 
 
 
Pre-Flight & In-Flight comments/faults report 
CO Monitor averaged zero (either in Hz or ppbv)              : _______ 
NOx monitor averaged zero (ppbv)                                    : see below_ 
Ozone Monitor averaged zero (ppbv)                                 : see below_ 
 
CO Calibrations on automatic repeat?                               : No 
 
Time sync'd on CO DAU. 
 
O3 / NOx zero filter started: 10:50 
Ended:11:16 
 




Zero values for averaging: 
N: -.0.30, -0.34, -0.40, -0.49, -0.55, -0.57, -0.55, -0.49 
O: - 0.9, -0.9, -1.1, -1.3, -0.4, -0.5, -0.3, -0.2 
 
 
CO 150 / No 35 
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